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t. uTPtist) Sr^-rsffi^^^-rsiR^^^iSiR^fctiSt^iUiio^ 
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Ig 1 , 2 1 . 1 - & 3 fSl£<£> 

1***5) K®*****'- 95^- * D *' 

y > * fe it 9 u y > -e *> * - ■** 1 * fe “ 2 E *®* 1 ® *• 

[S»*a6] s^ntfW. yyyyryvIMt^Wc**. »** 

i, 2 ^ fc& 3 

[**«•?] ?yy>-'j>SMbiMW. ( 

«T. UDP-GU«t). (.ijy«u>s#5n-^ (BT. UDP 
-0,lt*t) • 9';y>-y>»-N -7««-»3t5> («T- UD 
P-OlcNActet) 

> («r. uDP-GaiNActet) *'e,aifns9 y yy— y 

t-*s. *#* 5 **©#!*». 

[B**8] «* ! - #59i'-x. y^=3-y-8>. 

sy-i-yy*. y;n3-ys>-6-y>®. n 

W N-T-e^;^5i’h-y5>*'e>a«^«>*x-*.s- »*«i *feti2K«® 

®®a. 

****#. **=-****««. 

t^(g*< 73-A«*aA«H8iy-''( 5 5 
If #31 l £fel£31EIR©:#fe> 

[M 10] 

(J^f, LNTtet) . 5 n-N-^tfb7^-^ O^T, LNnTillS 

£>£, ff#«9ffi<R0>®S5£&- 

is^ i £fc& 3 ta«<£i^&= 

[»|12] a&«ft*jSS&* ? - N-r-Sf-fl/9 , A-3-9-5>fiJ:0 ! G> c » 

Ac« l-3Ga. 0 l-4Glc*batf ****•»«■*«*- *** 1 1 sE«®KSfi 
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[»^1 3] is*?- 

n U U ^AMtcM't£&£ i &T'£>£ Z. t ft 

3*31 1 £ fc li 2 8B«©*{3i8i. 

[TO14] 3y*A*^y AMlcM^5«£8>tf, nU^/^-T^U 

tfi* • — T-y^^ATCC211707?S>Sr ilSr^at-rsat^^l 3§H®<£>3&! 

[ff^l 5] *|^UTP*'^*g5i^ i/*-^ KSr^jgfSffi^Sr^f *« 

^fcjtfoiS/aiy HTJII^fetiny ^A^-r-U 9 i: S: 

it 3*311 £fctt2SE*©*S36S&. 

I3t#^l 6 3 xj/i'j fc7MlcM^St*£&tfx*/:i:y tr • 3Utfc 
*ri:S:«Fai:'rs, f»:fc«l 5|B«©»:®Su 

[ff3**gi73 xj/i'jt7* nytf, ^ y s;>ziy — ^.trn 

-7^-X^y^-lf (JKT. gaiutftt) fen- Ki-sate^feJ: tftTn :7* 

X7 7^-t* (KT, PPah*Sf) &n- F^Sfcte^&^trDNAWtf i:'* 
^^-i:ffllM»DNA?:Mt5xi/xy t7 • 

£, »:£# 1 6gB*©»(3gi£. 

[ft 3*3g 18 3 >)U'>'>n>J >S? ^*7P zi — xi'U7X7>fc'J ^--fef£n- 

Srzi- Ktsafi^xi/z'Jt? • 
ft 1 7 ffi*©*l3tSS. 

[ft 3*35 19 3 Xi/x'J t7 • 7'JA\ I'>x'jt7 • 3 y MP347/pNT12 

1 8 SB*©aa3t«6o 

[IS^2 03 i^UTP KSr^-rslg^^^-tsa 
2ffi*©3S5t«6. 

[«3*3l2l3 F *-*---£ (J£*T, galKfc*t) 5: 

=i- f-*- l - y >8fc?y j/>h7>77x7-f 

(JSAT, galTtlSt) &n- D N 

fccfctf g a 1 U£n- F-TSatte^fc cfc tf p 
P a &zi- Ft'^it'g^-^ti'DN ^-^ffliMDN AZfcm 


3 


aiiE#¥0 9-3084238 


i^p3j2 8 — 2444 5 1 


[^^r^2 2] ga lK?:3-Kt4Sfe?' g a 1 T 5: 3 Fi-&3®$5 

f( ga i ufen- P a * 

y . 3 ij Sr#gfc£'f'£ft^ 3 S 2 1 

[g^2 3] ij/z'Ji:7RK:*t5t4ftTf*5ri:^ 

&£-r6, ft^«2 iia*©«3i&- 

[gM24 ] xS/xUtr-3 UMP 

347/^258^*^ KT • 3 'J «P347/P«Iin!»6 - 

2 3 

[SM 2 ;i/ni*£ —if (i^T. pgmilftt) 

fc3-Ft**^fc^tfDNA 

«£«. *X**/b:a*5>**-* («T. glmMfcM) ta-F-r&a 

- b^-if (JSIT. ackA^t) £n- 

yyy^-5-M mr* ptafcj M*) FtS»^^ DNA ^ t 

K^-t0H^D N A^lt5» fcitfUDP-GlcNAct 

D7*^5-^ (»T, glmUW) ^-Fta^itfPPa 

****** t-^®***-*™****** 

0Ba*©ss3&tfe. 

[f^2 6] g lmM5:3-Ft§Ifi^' pgmfcn Fi‘£^'f£^‘ 

, g i m Ut 3 -Kt6*^ ppafcn-Wlfi^ ackA^-F 

-rsaUs^fc^tf P 1 a 5r=i- F't^^^^ x ' >xi; bT ’ nU 

WM2 7] «tl». x**ytT*c*+««Mn!*6ii:** 

gtili-S, W^ 7 ^. 2 5fE<£©^B^i£° 

[11^^2 8] xi/x'Jt7 • ^ i KP 

347/PNT14. X i/ x U 1 7 • 3 U HP347/PNT24. X -> x y 1 7 • 3 y NP347/pNT26 

fcitfxS/x'J t7 ' xy«P347/pNT31T-*>5^i:& ! S®t^ 4 '' *** 27ffi 
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[ff^2 9] 

[ff:£«3 0 ] *&&<*£»#£ cfctf /I > h^>Bft$:»iDLiRjcS$itSZ. 

tSr«FtSSi:-r-&»^l £fett2ffi*©|83£ife 0 

[»^3 i] 

Escherichia col i ■£ fc. & Saccharoayces cerevisiaC Tf fe 
Si*: &$iai:-rsft*£i £fctt3K«©5BJij£o 

[»^3 2] i/^-^Ki:«^*IK«9Kfr3^e,a^«RS:^M'rs 

lE^Sr^-rsWftHHlIS^^-v^/AK JM - 1 »arfc<6 fc^a^-rsi?^ 

1 £fcH:3iE*©»3£8c. 

[i^®3 3] £ 1 ,3-^S^ 9 h t/)V h ^ > X "7 a: ^ — if &: 3 

- K’Tsa^Sr^rtfDN AWr^rii/<^ 4f-i:©j|saaiL^DN AfefijS^i--6aa 

m&m3 2mm(Dm&&o 

IM&JM3 4 ] j8 1,3 -is=y>7 h»/M'7VX7i7-^fen- Ktfilfi 

h • ^^y-vaafijfe-e&SZltSriltafc'rs, M^^3 3gE«©§SJ£ 

&o 

[M3 5] ^JWtKJM-l/pAMoERSAWl-e&Sii: 

£-?&. m&m 3 3 mM<DW&&, 
mm<D&m*wim] 

[0 0 0 1 ] 

mmom-tz&ffiftm 

• *7>f ;i/X^f©®SSKr», 

«ka t Sta-&ae©'&(K3SRt urs^-rfes*!*? b^-f- k© 

[0 0 0 2 ] 

[ft*<Z)&ffi] 

K©#gj£;£ffi£LT, 1) [Adv. Carbohydr. Chen. 

Biochea. 28, 307(1973), Bull. Chen. Soc. Japan, 46, 3275-3277(1973), J. 0 
rg. Chen., 57, 146-151(1992)] , 2) g£Ht £ Jg [J. Org. Chea. , 
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55, 1834 1841(1992), J. Org. Che«. , 57, 152-157(1992) , *f^7-508413 

] > 3) (#^Bg46-40756, ^^Bg47-1837, 

#^Hg47-26703, #^B§49-8278) , 4) 

(#^1^8-23993) tlT 

[0 0 0 3] 

1 ) y *;>- 5* Vy& (JKT, UMP£Bg 

■t) v*to7*VT-bnm<**mvym*z#&mT**>v. 2 ) co^miz^ 

Xlt ' UMP, yijpy- 5* —HU > S& (J^T, UDP^Ig-f*) , V'JVy- 
5 ’ (£IT , UTP^Hg-t) , 7f7J»- 5’ -=y>* (j^-^ 

ATPi:l|t) 

Ltz y, LTWfllr*UMP*if^v'e>*TV'S. 4) 

©*as*», ±m^?n<D*mz&^x^ mm: LT*«**y vy*» u 
*+***') ynttzifim^in, rufcy, 

c 

[0 0 0 4] 


1) [Method in Enzymol., 247, 193 

-211(1994)] , 2) to fr&m&m [Anal. Bioche.. , 202, 215-238(1992)] &jg 

&J;tf3) (#^7-79792, #^^7-500248, #4^5-8 

2200 ) 

1 ) © $> V , 2 ) CO 


[0 0 0 5] 

;*□-/ Mfcfclfcjn -**£££:£ 

J> UMP $ 4l ■& [Anino Acid, Nucleic Acid, 23, 10 

7(1971) ] 0 ’ 
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&temtzmm&&&mft33j:&&&&mn(D&tiL£n£ Lxmmx&zm* * i/ 
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«£&&J0V'T, ** \snr*f- 

fcitf* 6** i/*-^ F©£j£lcov'Tt»S##&f?ofc*gll^ StffiK:** 

*S2 * F©£j*K:W^?-Sfc^©^&!£fc'rs;i£lC «fc ‘J, ^<Z)£jg 

Mtc, »#5?^ *> 

«fc^> «5i^ 

[0 0 0 7] 

[Il$;Mt5fe4?)©#t] 

*5§f9m. * * F©ttr*gi»e*'e,uTPS:^gii-siB*&W'rs«^ 

u*-?- f&££ 

. sessjusu ** u *?- 

W * V** F&£j£»Sii\ e>*g:x * u 

*?■ zmw Vt^- K©»Jgffi, £££>**? \s* + 

KOiiffiftSA'?)UTP 

<hvmm. ituTP^^i?^ i/**- F&£&i-*te;fc&^5tt£&©ig* 

&£Zfmw Kta^*SK|fr«» *'?>«•&« 

m^h^mmu^hxmw mmmm. ** F©ftf*g«>K, n^cfc^^ 

wmz i±. »^K1t«E^^*'e > *'&*iRS:S®-r*z:i:S:#«i:'rsa^*8«©38 
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ATP 
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LNT 
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Pgm 

ga 1 U 

P P a 

ga 1 K 

ga 1 T 

g 1 mM 
g 1 mU 
a c k A 
p t a 
a c s 


6 - u ym 
s/juzi-x- i-'jym 
1 — X 

fiyz 1 — x-i-'jym 

N - T ±3-) V ' f ) V 3 Vs . y - 1 - y ym 

^■u^yy- 5 ’ — u ym 
Tbxfr'jtfyjwwjym 
x y*f - < a a 
PX> ifT A A 

^ u yy — 5 ’ -= u >« 



7^y-»- 5 ’ -=vym 
yy- 5’ 

77/yy— 5 ’ — u>fit 
-y »J y>z'J 

*5Uv>ziJ ym%7? b-x 

V u y>ru > 

h — N — T * — X 

— if 

UDP — G 1 c tTP^^U^—- If 
1^07^77^- if 
if 

h-x - 1 -u ym^ 

>a^— if 

UDP — G 1 cNActfD7^'j7-t' 
7±5— h^^-if 
sbXfc b 7 >X7iz^— if 
7-fe^;upx >ifT aa yyiz &— if 


i ) y u ^> 77 F ^ i'j 

£■&-?. y-D'v Lxm 

2) UD PA^UT P^(Z>iffc&lCfcVNTiSffi&***xy 
t°;i^- h 3f7-iftf)^#n£:ifrM£: U&vk Ml-, 3) Bm<£> 
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jsc r ic * n m * n 0 t c& m -t z> = 

[0 0 0 9] 

1) 4c^WefflV'e>*lS5i^ K©fMR&5t#'e>UT P &41t Sfil* 

ibllc^Lfc (1) 

*'£ (4) <0»^£a3ttSratt0>5£V'tt£&&&tf5 3i:;fl«'Z?£5. 

[0 0 10 ] 

[ibi J 


(1) (2) (3) (4) 

tD'> hS£-K)MP -•> UMP— » UDP-+ UTP 


( 1 ) 

( 2 ) 

(3) 

(4) 


if (EC 2. 4. 2. 10) 

- If (EC 4. 1. 1. 23) 

F^E/ F^ — if (EC 2. 7. 4. 4) 

X&UtisFzSfrXyx.— h^i — if (EC 2. 7. 4. 6) 


fbncjSLfe (i) (4) n 

p r p p^#&ie^jfe «fc t>'AT pu$imti<D&'<'WL$i®z&i'-f z> ztit-egz 

o 

=iV*A9tV ’?A micm-t‘£>W(£®$:&lf&Zt&Vg. &£ L 

lxu=j v v/* • ryx— 

. 3glC$?£ L < liu U • T — 7^*XATCC21170$:&lf £ 3. 

(1) . ( 2 ) „ (3) (4) *'f>aii4lS-oJe(±<Z)»|||©?gtt 

£ x. &ffi 1C «fc ‘J if & L fc £ « V ' S 3 £ T? $ S . 

[001 1 ] 

2) #5S^T-fflV'^;ft£:|g£UTP;fr^:Bg7^ U*?- F ££j£i* £^7 
£»£&£: l/Ttt, UTPlc*g&*&£U, F ££*£■*-£ 
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2) -CD UDP-G 1 cCDftjtftRGTte. TIB. ft2{C*G£ (5) ( 

2 ) _@ UD P — G a 1 <£>£II&CgJl/Tte, TUB. ft3lC7rcG£. (9) #'£> ( 

10) £F$b<t±. TIB> ft 2 ^ 

Lfe (5) A' fb (8) «fc "3 

2 ) — (|) u D P — G 1 cNAc COftHtCBU LT l£* TIB-. ft 4 k-7r\l/fc (11 

) *& ( 17 ) 

[0 0 12 ] 

[ft 2 ] 


( 5 ) ( 6 ) ( 7 ) 

i) ^;m— ;*— G-6-P-> G— 1— P — *• UDP-Glc 

( 8 ) _ 

to tfpu yt£r+2 x u >m 


(5) 

( 6 ) 

(7) 

( 8 ) 


- A^y^r}— if (EC 2. 7. 1. 1) 

tf (EC 2. 7. 1. 2) 

: tf (EC 2. 7. 5. 1) 

: UDP-GlclfD^^'J ^—b*gC 2. 7. 7. 9) 

• « S—'8—y9) lfa7*Z77?—fc<BC 3 - 6 - 1 - 


1 ) 


[0 0 13 ] 
[ft 3] 


(9) (10) 

fS ^£7 1 — 7^ Gal— 1— P — *■ UDP-Gal 


( 9 ) 

( 10 ) 


#7? h^ri—if (EC 2. 7. 1. 6) _ _ 

SJZ7S r ^ ± ; ( 9 7 7 10) 


[ 0014 ] 


1 0 
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[it 4] 


(11) (12) (13) (14) 

i) GlcN-6-P — GlcN-l-P-^ GlcNAc-1-P — UDP-GlcNAc 

(15) (16) 

i o mmr+ 7±?-)V'j >s^7-fe5 L ;mx>tf-rAA 

(17) (17) 

in) y-t^i'AMP — aa 


(id 

(12) 

(13) 

(14) 

(15) 

(16) 
(17) 


(EC 2. 7. 1. 2) 

jfcX^An-y-^ t? 

y;l/Z]+ha> -l-U>gtrt:^;i'h^>X:7ji^— - fef 
UDP-ClcNActfn^X^U^— k*(EC 2. 7. 7. 23) 
Tirx- h^r'i if (EC 2. 7. 2. 1) 
^X/fch^XT-fe^— tf (EC 2. 3. 1. 8) 
7i^-)l'UX>if'f AAi/>ir^— tf(EC 6. 2. 1. 1) 


_hlB 2 ) -<Dlca2«©tt£4&0>#£LV'0![fcLT, ±fHft 2 (CgB^© (5) ^ 
£ (8) R~d. PRPP^MA, ATPS4 

IE*©3® £ & If S 3 *<T? $ 5 . 

XS/OI U 

LTii, xs/i y tr - =i y &&if <5 r. 

[0 0 15] 

(5) , (6) , (7) (8) Jb'b^lins — X3J£*±0>#J!t0>iS 

bt, X'>iU nr • 3U a 1 Ufcitfp p a it>£^- 

A (p NT 1 2) &Mt^^IiMP 3 4 7 #c (FE RM 
BP-408), xi/i'JtT- 3U g 

A ( p N T 2 4 ) &MtS^liMP 3 4 7^$:felf5’i:/)'T^5„ 
±IH2) -<Dlcl2®©»^ife©»^ UV'Mi: UT, _LiEflS2 lc|B«© (5) *'*> 
(8) ©SUJtlCfclf fc«fctMfc3 lCgB*C0 (9) *'p> (10) <Z)BlK 

JLo, PRPPMi^ AT PH£|g;&©&^«£ 

[ 0016 ] 


* 

/ 
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3:^31 U UTMtcjRf 

&M £ L T te, i^i'jt7-3'j?;fe if -5 z: £ . 

(9) (10) *'e,a«*lS-oJKJt©ai3gCD?SttS:Ji^Jlia» 

<fc u mm l t=.&nt&mifc zmi'&xt&xz&o mmn&m 

tbt, xS/znU nr • 3U ®^<Z)g a 1 TfcJ:tf g a 1 
ffcDNA ( p N T 2 5 ) &&#* ^.^iiM P 3 4 7 <b4l£o 

[0 0 17] 

-tIB2) — (DiClH^CD^^^CD^f ^ LV'M£ Lt, ft;4{CfB«<D (11) &P, 
( 17 ) E.O, PRPPgtj&fgTj, ATPS4 

IB;&©3fcV'tt£ft£&lfS3i:ff-e£S Q ££, MIC, pgmW^lM 
=£*$?$ LV'fclfc LT&tfSifctfTf^S. 

xS/aiU HTJRtcM’^‘6lS^®S:feW , S3i:^T?^, 

UTte. i'>i'Jt7-3'J Sr&lfSrfctf T?£5„ 

[0 0 18] 

(11). (12), (13), (14), (15), (16)£<ktf 

IT, ii/x>Jfc7 

• n'Jfi5((©glmMl^§:ttfIi^DNA (pNT3 1) 

11MP 3 4 7tt, xi/i'JH7-3'J ®5feCDg 1 mUfcitfp p 

A ( p N T 1 4 ) $:Mt§^iiMP3 4 7f, xj/xUt7 

• n'J ®5fc<Z>a ckAfeitfpt a N A (pNT2 6) 

$:MtS^lliMP 3 4 7^£&tf£ - £tf75'££o 

[0019] 

»£4fctfl) {c|B«CD^^^©tt®feJ;U ; 2) lcgH|g©a^^©ttRS:PI^rlc 
0E«£«fe&*ij;8U 5?^ u^f- K©tare&®fc|g<fc»J«i:a2 1/ 
^ K&£S-f ZZ £tfnJMX$>Z* 

m&to&D icia*©a^i&©ttei3j:t7 2) -©tcsa^ttesrH^ic^-r 

S^JCte, »«£&&#JJ5U tfn y hge^tf)* ^7 KSrflg^^G 1 c J: 

l JUDP-Glc^ 1) tC|B*©«^, 2) 2) 
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stis^&fyjsu *uv 

h&^(D5l? I/** FStfKttfcG aUUUDP-GaU, 1) tCfB«©$5£ 
2) -®lClE*©*4a&|i5Wc:#i* 6 »££«:, gttt£tt&5flJJS 
L« rt-ny hSMS©** i/^-^ KtuSg^^y;i/n-9-^ >J: yuDP-G l cNA 
c iltfnjfg ■£'&£„ 

[0 0 2 0 ] 

£fc, ±ffl<0®#i:ttllfcy, l IS** F©»5glc&M*?Stt 

©— aSL*'«LTV'*V'«£4fc©»-^ 

#-£*>-&, tt** l/>*^F©S83t*:fT^;ii:tfT£S. 1) lcfB^©te 

2 ) 2 « S ©«^ 

£ffiV', ^O'y KI«|g^i:Gl cJ;‘JUDP-Gl c^, 1 

) lC | B *© tee «:^* 5 tt £ i &, 2 ) 2 

) -<DlC3a*©tt«S:^-rsa^i»©3aiB©fllt^«S:fflV^ tn'yMhGa 
lj:yUDP-Gal&, 1 ) izmmomWZH-t &&*£%!}& <fctf2) -©©2 

xj-O'y h^£^;i/=i+^ > iyUDP-G 1 cNA c ££ 

[0 0 2 1] 

Hie, 1) icgB*©tt«£^i-5tt£&fci«sr&s&sni*<, 2ii£( 

IT'l) lc|H*-tStteS:#l^-rs#^lc=fe l) fcfB«©‘[4Sr£^1-£&£^£ 

LTftJMT^, IWt£Kl2) lC|B*©ffifES:^”r-5tS^ : fe» 13S^*e&Si&iltt* 

j ; y , * i s - Ai - FZ £. m - t2 >^£ tfT * gz > 0 

[0 0 2 2 ] 

m?LZ F©K3ttcfcvxT, 
pTtBTi&Stf, S&gjtlCW^S, ^2*(CfB«Lfeat^ii, 

«fc y * n->*fc3*i, -f ©^Hffi^J*^^3*iTV'S. 

[0 0 2 3] 


1 3 
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m2] 


m 2 m 




g a 1 Uitfc? 
ppalfe? 
g a 1 TM&? 
ga 1 KJter 
g lmMMfe? 
P gmifif 
g 1 mUlfeT- 
ackA me? 
p t aSSiErjf 
a c s jfifirF 1 




J. Biochen , 115, 965-972(1994) 

J. Bacteriol., J7Q, 5901-5907(1988) 
Nucleic Acids Res. , L4, 7705-77110986) 
Nucleic Acids Res., 1R 1841-1853(1985) 
J. Biol. Chen, 27L 32-39 (1996) 

J. Bacteriol., J76, 5847-5851(1994) 

J. Bacteriol., 175. 6150-6157(1993) 

J. Bacteriol., 17L 577-580 0 989) 

J. Biochen. , U6, 916-9220994) 

J. Bacteriol., 177, 2878-2886(1995) 


FDNACf 

mmm. MitDNATOfii 

dnai Kommw&is. ®mdna m 

[maiij. sambrook 

lecular Cloning, A Laboratory Manual, Second edition Cold Spring Harbor 
Laboratory (1989)] IZig VTff? Z £ £„ >K V A 9 - if • ^ x. -Y > 

• UT^'>h> (JS(T, PCR^ISt) • x;uv- • '>-**8:35!© 

• -b->f ^ 

[0 0 2 4 ] 

DNAlIt^ WiPC RT\ 

S$0DN & 

V'T'±ffiDN * * - icjg^ L 1C# 

At S r 1C <fc *J itj&T' £ £ . 

[0 0 2 5 ] 

m^tL LTli. 3 &} £-t 2>*j(Di$-£T M't'Z ZL ££>'-£ % £ 

a li/x'JLTl, t7f7l, =r U >7 AM, ^UtTA^-T- 

'J7AS, vx-F^t7M, 

1 4 
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£ & If £ Z. £ *'7? # £ „ 

Ltn ±mm^izn^x 

m* * i syt* K©55^ii^cre-^'rsafe^•s:^E^T'^sfi*^c^ , 

□ ; t — # — & e^ LT V'-5 ^(D A'M V' ^ ti-5 0 
[0 0 2 6 ] 

*®g^tf)S££^S:fg££ LTfflV'SS^W:. *t5? 9 V*=f- K©3S5SJCM^-r 
-, Utf V-A*it^gE?rj, «s*V*^K©®3SK:W^Sfc^% «s^ftl£8B 
<fcV'= 

[0 0 2 7] 

#- £ Ltil pBTr p 2, pBTacl. pBTac2 

(V'-fflt;^- U AttJ: *J rf?M) , pKYPIO (#H§Bg58-110 

600 ) „ p K Y P 2 0 0 [Agric. Biol. Che*., 48, 669-675(1984) ] „ pLS 
A 1 [Agric. Biol. Chem. , 53, 277(1989) ] „ pGELl [Proc. Natl. Acad 
. Sci., USA., 82, 4306(1985)] . pBluescript II (STRATAGENEfcfc) „ pTrS 
3 0 [I'>x'jt7- 3'J JM109/pTrS30 (FERM BP-5407) <£*)!§ 
93] &&T5 pTrS3 2 [iJ/xiJtT • 3'J JM109/pTrS32 (F E RM B P 

- 5 4 0 8) J: VmW.'] , p UC 1 9 [Gene, 33, 103-119(1985) ] , p STV 

2 8 (^*@3§*t9g) » P P A 1 (#M63-233798) ht>'X%-Z> 

O 

[0 0 2 8 ] 

7 UX : - # - £ LT \$. V ' 7 b '&& 

^jCD’et; J: VN„ MxJf, t r pfn^-#- ( P trp) „ 1 a c ^UX- ^ — ( 

p lac) , p L ^n^-^-, 7 

Mi-£-7nx-$ z: t ££Ptr P £ 2 

— %— (Ptrpx 2) % tac-fn # -O) <fc O 1C A^WlCggffHfc^^ *l£: -f □ X 

[0 0 2 9] 


1 5 


aj|E#¥0 9-3084238 


8 — 2444 5 1 


*'&*=b©-e%J:v'#«, ( 

M*-&6~1 8&3£) Ic^tPL/fc^^x ^ K£MV'£ z. t tfl&t. UV'o 
my- ? i/M 

5reiifcv%ff, b 

V'„ 

[0 0 3 0] 

igifcbTii, MSIx.^dn A*'5§^-e$, as** u**f- K©£#&J££* , JM 

JMfrlftlCii, Escherichia coli XL1 
-Blue, Escherichia coli XL2-Blue, Escherichia coli DH1, Escherichia coli 
MC1000, Escherichia col i KY3276, Escherichia coli W1485, Escherichia co 
li JM109, Escherichia coli HB101, Escherichia coli No. 49, Escherichia co 
li W3110, Escherichia col i NY49, Escherichia col i MP347, Baci 1 lus subtil 
is. Bacillus amylol iguef acines , Brevibacterium immar iophi lum ATCC14068, 
Brevibacterium saccharolyticum ATCC14066, Brevibacterium flavum ATCC1406 
7, Brevibacterium lactof ermentum ATCC13869, Corynebacter ium ammoniagenes 
ATCC21170, Corynebacter ium glutamicum ATCC13032, Corynebacter ium acetoa 
cidophilum ATCC13870, Microbacterium ammon i aph i 1 urn ATCC15354^ 5: £> If -5 3 

[0 0 3 1 ] 

LTJ§ -y — b It, YEp 

1 3 (ATCC37115) , YE p 2 4 (ATCC37051) , YC p 5 0 (ATCC37419) 

#J 7^-$ & Z o 

tiCDT't.kV'. Mx-li. dr V- *3^-1 

gal 1 -y U ^ - y ~ , gal loyn^E-^-> 

MFal^D ; E-^-> CUP 1 zf □ ^ - $ — %r&> Z? U =£ — 9 

[0 0 3 2] 


1 6 
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iiiftDN K©£j*£jSlCfc|Jg 

t? ^ -5 & <Z)& £> -S> %» ■SS “?? ^ ^ M'ffcfftlCii, Saccharoayces cerevi 

siae , Candida ut_ij_is, Candida parapsi losis , Candida krusei , Candida vers 
ati 1 is , Candida 1 ipolytica , Candida zeylanoides , Candida gui 1 1 ieraondi i 
, Candida albicans , Candida huaicola , Pi chi a farinosa , Pi chi a ohaeri, To 
ru lops is Candida , Torulopsis sphaer ica , Torulopsis xylinus, Torulopsis f 
aaata , Torulopsisversat i 1 is , Debaryoayces subglobosus , Debaryoayces cant 
arel 1 i i , Debaryoayces globosus, Debaryoayces hanseni i , Debaryoayces japo 
incus, Zygosaccharomyces rouxi i , Zygosacchar payees ba i 1 i i , Kluyveroayces 

1 act is , Kluyveroayces aarxianus , Hansenula anoaala , Hansenula jadini i , 
Brettanoayces laabicus , Brettanoayces anoaalus , Schizosacchar payees poab 
e, Trichosporon pul lulans fe j: tE Schwanni payees al luvius ^^&l-f <5 d t. £>'X 

[0 0 3 3] 

&&&&&&&* mmm. mm&m 

mmmuisTiz. «k<, 

:*> yyy b-y. ya-^n-A, y y b-y. 7;i/h-^. 'yy—b-u. 

v;n^'h-;b, mm. t i°jmym. 

yy y'^y^yffc. yy-yr~y. vy 

ytzE(D&MT^ J & ;i/, -/n/w-;i/, ^'jizD-;i/^©7;i/3- 

SSL sifty. =r — >• yy 4 —~J • u 

[0 0 3 4] 

T^^E — T> — A, MMX 

yy-yu. mmry^-y^. vym7>*-yjutez<D&mmtik]s&&mto 
yyy — yi±i&m. yjvy^ym. y'jvy^y. *y*=-yte¥<Dy * ^ 

1 7 


09-3084238 


8 — 244451 


-7 by. nz r^y. - u*-. 


-6 £*'J8 VN ^ f 1 *- 

[0 0 3 5] 

«Hfcvy*S/9A. 

. SftBMfc-#' #***' 5fc»M». RK^^Sz 


\s ^ ^ ~y ^ J Wt. DTSsStl L/"C % cfc V'„ 

[0 0 3 6] 

JSlil 5~4 5t 7b'j:<, iiS5~9 6B#®7:'&6o ^#^pHli 

3. 0~9. 0£«#f*. pHOiilt 7/1/* U 


T>t ° 


'>y ^ y 


^C^tOUTt; <fcV' = 

[0 0 3 7] 

^ j-j ^ ^ ^ L/Tfl#tt© ■/□ ^ — # — £ 7 7- — L/ 

£«*»£**•*•& fcSK«- ^UCtSCT-f y ?*— #—***£** l>Tt> 

Alr ,. «xti. 

«#+6tStCtt-f V^OI^A-« - D -^*#5* S' K (I PTG) 

t glcli-f > K-A'T? y A-K ( I A A) *%S#Kl#jBlyt tliV'. 


[0 0 3 8] 

^Ig^COigl^ ^ 1/^'^' 2 ^ M ^ n - ® 

«£4&**i**&«mic**u **mm*mxisrn**is** 


VMT&J^U -o©ig*3§K|iWcMU 

Lti?^ l^tf KfflKffl'''"f ^ J:l ''» 

L < l J £fiSI§ L/' bT!S 


1 8 
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** K©|«£lcMV'T : &<fcV'. 35 tc, _tizE l ) icffl«©te*£;t-rs«£ 

^ 2 ) izgatt©tt*ts:%”rs«^fcS:au4ric«iiiL, 

T*|5? * l/*? 1 KtfJSKigICMV'Tfc.fcV'. 

[0 0 3 9] 

KO^JSlCfflV'Si 

(«#&«;) . mmm<Dnm^ mmB&omft&mvg. m 
mm(Dftffim&i?mm®). nLmmam&m&mys* mm&nmtt&m&i&m®). 

muMommyrn®). ^aiig©iai^®^ 

* v > a&in j& «k»;ttaiLT^e>ns mmms, * *? & s* tf s d t ^ s 5 

o 

[0 0 4 0] 

*g5?^ K©^tcfe^TMv'e»ns»KI®©ili, l — 

4 0 0 g/l TfeU. j?SUtt5~3 0 0 g/ltab5. HmiC2|iJ£* 

M8Mli2~5 0 0 g/lt-S‘J, *f£l/<tt5~4 0 0 g/lT'fe^. 

«5i^l/^-^K<z>^j*Jci3V'TfliV'e>nS7Ktt«SE»i:L’rtt, zK, y a,sms. 

^»ia, tfaftia, s-5iftja, hu *&£©««?*, **y-;K x 

* y -jite¥(D7Jizi-jim. r-fe 

T-fe h7$ K*t'®7 5 KSfc££;fctfSZ:fctfT?£&. Mas 

[0 0 4 1 ] 

*g^ * K©£j*lC33lr'Tfl§V\e>*l<£>5* * FCDiuSg^Hi: LT(t 

<fc $:[iaw u , m^izj: 

1 9 
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7 7 KOfl&ffiftRttO. 0 1 — 1. 0M, $?£L<teO. 0 

1—0. 3 MCO^^T'MV^tl'So 
[0 0 4 2] 

K©^JERlcfeV'TflSV'e>*iS*fc LTte, 40 m-7. h 

JKS&JBV'Tfc.fcV'U 3*1 h Sr^-TS fc©T*. £ IMS 

U&V'&<0T'&*Uf V'i^t>MV'£3 *S&±0. 0 1 — 1. 0M©tg 

[0 0 4 3] 

mz? is*?- K©^J*lCfeV'T. i&^fCJCSCT, A T 
VN 0 

$Oi/:3-*, 7^7 b-7. i/a.-7u-7, =y 
9 b — 7.. v>-h-;K v;i/bf N-;i/^i:*(D^7Kfb%> 

6ft, as, #Sftfc£<0^»S&> T^->, 

mm. nwmyk&Mm* : &2bVT&z.liifi'?&. o. 0 2- 

2. 0M<Z>*|£T*J§V '£*!<&. 

[0 04 4] 

ffiSStUTli. 7±*Jia3Ly*?j AA. nx>f^fAA, 

KM^imMS£J§V'Ttj J:V'L, 3*i^ 

^lio. OlmM— 0 . lM©g|fl[-effit'e>tlS. 

y >®K IT(1 ZEU>Bft, tfny>K, hU^'JU>S, ^h^stfy 
y ^ y * * y >gfc**f<z)>tf y y >sl ^y^^y^s?, y>K— # 
y ?a, y vifc-^y ?a, y>s-tbyo^, y b y 

»©y 0. 0 1 — 1. 0M©»,K''eJ8V'5 3fctf 

Tts„ 

[0 0 4 5 ] 

$.'> J-y t LTlt, ffiM. 7 9% i/7 A, S/^ A. j&ffcx’' 

2 0 
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y * is V l±t£¥<Di&M(D'? & * 2/^7 ? X>gfv^* * '>>7 A &£:*<£>;& gSCDx’' 

y ^ If ilSl — 2 0 mM©*|g'T?fl!l>e>ft5 0 

LTii, tfvitsrs/^^y • ** *Ti/frr^y (mz-ii-rj 
$-y s-2i5, b*$*b§ 1±®!) &£©#M*>JiWSfta!U tf;^'J^f;i7 
>"t— • 7 nv-f F-^r;i/^r;i/^^5 L ;L' ■ n^f K 

(Mx.ti^^^->F2-40E, 

4 ft - *f)vzi'>*- bte£(DT-*yRftWfe&W. ( 

WAtfHjRT^FB. B*?I&flg*±g!) fc£©H»7 

f- K0£dc&!ia^*fc<0^&fttfv'r*i’T? : fe;&<, i«£fca:»««:«^LT 

aso. 1 — 5 0 g/1, #£L<tel 

— 2 0 g/1 ©iSSlT'M V' £> $"l£. 

[0 0 4 6] 

L T ti. ^ri/lyy, h;i/x>, flgJffi8S7/l/n -;i/, Tirh>, 

£>*l, IfO. l~50ml/l, ^USl~20ml/ 

1 ©$R®*eMv'?>*is« 

m%>7 ls*^ 7M£M^ PH5-10. »tl<lipH6 

~8, 2 0~5 0t®^re2~4 8^T9. 

[0 0 4 7] 

mismz .^ »;«:* * u^f- K#£fi£-r i^ii ? y ^'A^y > 
BMfc^KHP&felf £ rtTOS. UDP-Glc, UDP-Ga 

K UDP-GlcNAcf&fctfSrti't^S. 

7fc‘f£^<fc t F(c£j&L£:fg* ^ l^f- 3. 

iiH UDP-Gl ci:UDP-Ga l©^iglliAnal. Biochea. , 
216 , 188-194(1994) |BIE©fc&?S#* □ v h V =y K (J^T> HPLCtlSt) t C 
&Z>j5&’£fto Z. £.&"£ ££. U D P - G 1 c N A c ©^ISKiJ^T© 

^ffOHP LC(C «fc yff e> ZttfX'ZZo 
[0 0 4 8 ] 

?§&?£ : 0. 1 M KH 2 P0 4 

(H 3 P0 4 £MV'T p H 3. 2ICHI) 

2 1 
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:1ml /m i n 

: Partisi 1-10 SAX (9'V h^^M!) 
fcffi : U V 2 6 2 n m 

Sts : 54# ')M& 

m^zmigcD^mz ot#&m-23993 ) , «*.«, udp 

- G a 1 S3 JttfUD P - G 1 c IC&V'T teJ. Org. Che*., 57, 152(1992), UD 
p-Gl c N A c 1C£V'T&J. Org. Che«. , 57, 146(1992)lCsBl£cD;£?&lC2flC 

[0 0 4 9] 

^^©SC-^ISRofHaSlcMv'S ^ V'tiSJii&WilSi: LT 

li, IS5?? l yyt^ K 

0SZ.I*. 0i,3-if5 9 

h'>;i/h^>X^o :7-^S:I4t5t h • *9^-^>MlBWM2 6 6-4i ( 
ATCC CRL1676) , 33 itft: h • ;* ^ J — 2 6 6 — 4 1,3-#^ # 

h i/;i/ h =? — jm— i 

iLt* (#fW6-181759) . - ^7; - SK-Me 1-2 8 

K^;i/=i'>;i/ h (Proc. Natl. 
Acad. Sci. USA., 93, 4638(1996) , thHe 1 a IfflgS /3 1 ,4 

Jlb5>X7 = -.5 (EMBO J., 9, 3171(1990)) $>Z 
V' liSaccharonyces cerevisiae [Biochem. Biophys. Res. Commun. , 201 , 160(1 
994)] , b&&(D& l,6-N-7tfH/^)l/3t$- ;i/h7>^7x7- ifitfe 

??:Mt5CO S - (ATCC, CRL1651) [J. Biol. Chen. , 268, 15381( 

1993)] 

[0 0 5 0] 

±.135? 9 \s 

^(DrnU^s'Kt.mts'hmy-^ 

2 2 
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LT, -JRUlffcMSJlTV'SR PM 1 1 6 4 0 Jgife, Eagle ©MEM 

mm £ tz. it zl ft *> mm iz & ssan l t-mmmtt m v ' e> *i -5 . i±, 

5%C0 2 #^ET^©^fe#Tl?ff 3. 5~3 7t^J: <, 

Hu US 3 — 7 0fglT'S)-2)o £ */>, '>U 

>^©»i^«S:««ilC»iDLT=b<l:V' 0 
[0 0 5 1] 

mitfcmmwLa&mtozmmmh : utmw 

mmmcDmmvsiiLxit, mmmamm®. #*«©««&, 

nu-c^ti sauna $ 

mmcD?f.-ffimmfflmmv!>. mmMcDmmnmvs. mmm<Dmm.mmwvmm, 

liiisoses^ii^ t£*Bij&&<z>@ 
)£*&&<&* v n \tmmm j:‘;$iffiLT*§«b;tx£ &mm&& z&mtf&zt# v&& 

o 

[0 0 5 2] 

«-&*SH©^^ici3V'Tfliv'ejtis»3iiaRojiii, 3 7r\ 1 

#|§Kci ^■ole©&^*S®&£j£t-S;ifc©T?#S?Si$«: 1 (U) tit, 

0 . oiu/i~ioou/iT^y, giuito. iu/i~ioou/i 

T'fe-So 

*851 ? VIM- K©^fR[cl3V'TMV'e)4xS>!W4«C^^ LTii, V A>gfe%, 

# S -ji'&t'CDT'jin-ji'M. ftSfcx-^i/fciftfjx^-r-;]/^ 7-fe h >&£<Z)^r 

h>&* r-fe hr^ K*^©r ^ tfc, mmm 

[0 0 5 3] 

TMV'^nsis? ^ Ktttit ±gB*g*? u>r 
■f- K©^T^e>tifeSf5»ifeSV'ttSi£f5»i*'?>!(f»[l/fe*S5i^ 1^7 K£M 

l~100mM, »SL<li5~l 0 0mM®8STjg^5l 

2 3 
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urn *v zivy*? 

'f K. SSI« ^¥h\ 3^^ KSrfflvxSii: 

*'¥£, ^<^^{CttN-T-fe^;i/y;i/3-y-^ >, GlcNAc/S l-3Gal/Sl-4Glc^£& 

o . i~ioomM, ^ubo. 5 

— 5 0mM©|R®T?jgV'.5 
[0054] 

m £Z£rfnIffiT*&V. «*.«, #5* 

h — n — ^^--r- h N s 

&£**5t©£j£lC;i3V'T, i&MfCJCSCT, MnCl 2 f©lit, 

¥ hx# y - 
[0 0 5 5] 

(#M¥6-181759) „ 

jfi^©*?£lC«fcoTff-2>3i:^'X?^ (#^¥8-23993 ) , N-r±^J]y 

h+f-^ >lC&V'TteJ. Org. Che*. , 47, 5416(1982) gB«<£>:fr&tC£g £ T?T 

e>3^*'-e#-6 0 

#, « 3 ti e> mew icis^stis =&©-?«* 

V'. 

[0 0 5 6] 

&n : iz*&m<Dmtew*73k-t. 

[0 0 5 7] 

[HJ6M] 

HSfcMl gaiu, PPa»t*»77U'OM: 

galU, p p a KpNTl 2 V' 

TJ^T{CizE^-5 (0 1, 02) o 


2 4 
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i) p l 

P L T’n^-#- ^-T'fel>pPA3 lfcJ:tfpPAC3 1 ft 

chi) . 

[0 0 5 8] 

h Kp T r S 3 0 OTt5xi / 3 1 

U £7 * 3 U JM109/pTrS30 (FERM B P - 5 4 0 7 ) £ <fc P L :/□ ^E- 

KpPA 1 (#^Bg63-233798) , P L =£- $ 
tfc I 8 5 7 Kp P AC 1 Z>±mm £. ^ 

tl^tlLBigifc [A* h h y (-x-f 7 3tt*{) lOg/l, ( 

x^ZlftSg) 5 g / 1 , N a C 1 5 g/1, pH^7. 2] JC«0 U 3 0 

TC, 1 8«rra«||Ufe. 

[0 0 5 9] 

<£ y , pT r S 3 0, pP 

A 1 Sitfp PAClT’77-^ KDNA6#i«SLfe. 

i®lfc pTrS30 D N A 0 . 5^g feMEBBEfB P s t I fc«fctf C 1 a I 
7?3 JWt«U 7*‘Q-xm^ll{:i:‘JDNA^^MU V-2/9V -> 
Il^'y h (BioioittJS) K:«fc»;3. 4 k bflOWrtf&llIJKUfc. 

iilfcpPAl D N A 1 At g & MISSII P s t I fccbff C 1 a I 
, Tifn-X'fJimiS.ikMlZ J: y DN A»itf«:#ilU ra«JCl. Okboii^ 
feEH&Lfc. 

[0 0 6 0 ] 

S3. 4 k b <£>Et#£ <££>* 1 . Okb0iitS:7>f^-'>3>^y h (TAKARA 
ligation Kit, ^igjttt*!) £MV'T. 16C. 16^ jSS&RJS&fTo 

fc. 

MM,£/«S:/§V'T*©gNM 5 2 2 ^£iui£©^*n(D;£?£lCt£o T^RIS 
&U Stfg««&ttS:7>tf'>y >50/ig/ml L B3*?ci&#SlC0*ffe 

, 3 7TCT— 0fcig#Lfc. 

[0 0 6 1 ] 
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£»aiu p L '7n=E-#-iz£z>$&m'<'7 *-t*$>z> p p a 3 1 zmt-o 
K©*igS:fli!llS»3ll?i-fbK: «fc yfltSSUfc (f 10) 0 
«8ILfepPA3 1 D N A 0. S/ig^iiiP^lgiOtcUi 

T'wmgt. ytfu-x'f/i/m&.tkmizj: *; dn AmxzftmL. v-y>? >;-> 

Il^ry htc<ky 3. 4 k b©!*^$:[mJKL £ 0 

[0 0 6 2 ] 

»»LfepPACl D N A 1 g gfc WEBS* P s t I fecbtf C la lTf 
Wrlk T^fn-^^mia»»JCj:yDNAWr^S:4MKL, mmz2. 3 kb (D 

M3. 4 k b 2 . 3 k b (Dffift $: ^ -f >f— > 3 >3r y b v>x 

, 1 6 0 , 16^ MSfSIlfofe. 

[0 0 6 3] 

5rfl3 NM 5 2 2 ^ T7§f5IE3fc 

l&U >50// g/m 1 Sr-g-fr L 

. 3 7lC'?-'Hftigi£L£. 

4f l T ^ fefieiftffl n □ r - i u iil T K 

c I 8 5 7 U zfls'y-y-—$:i£ttP L zfn : £-#-lZj:Z>$£i% y <t' 9 — 
T'&£ p P AC 3 1 

K©«igS:«!llSMMftlc «fc yfltSLfc (S10) „ 

[0 0 6 4] 

2) g a 1 FfDXkfS. 

^iiW 3 1 1 OWMDNA^mM [M/LtfCurren Protocols i 
n Molecular Biology, John Wiley and Sons, Inc. (1994)] iZ J: y L 

o 

1 IBIS CD -fe >X=|DNA'/7 / f7-i;, 2 IB^CDT^^-fe > 

A^ 7 -"f 7- %.'7zf *7 K • A'f (Applied Bi osys te«s 

) *±g?3 8 0 A • DNA^aiffl^t^Lt. 

[0 0 6 5] 

MDNA^^7^7-^IT, W3 1 1 Oi0^MDNA$:iii:LT 

2 6 


09-3084238 


8-244451 


PCR&ffofe. 

PCRiiW3 1 1 O^MDNA 0. lug. ^7>f7-#0. 5*iM, P 

fu DN AtfU ^ v-if (STRATAGENE*±Sg) 2. 5units, Pfu 
DNAjK'J^ 7- if M X 1 0 (STRATAGENE£fc3ED 4^1, deoxyNTP# 2 

0 941C-1^, 42TC-2^ 12V — 

3^®ii5:3 0 1 gfcyjg-r- 
[0 0 6 6] 

*lTV'£Zl£ ^VCDKl&WiiimMLO TE ( 1 OmM T r i s -HC 

1 ( p H 8 . 0), ImM E D T A) ol J -)\j/>7 □ U^ll/A ( 1 v o 

1 / 1 v o 1 ) U U& L fe. 

& £>tifc±MlZ y -;i/£#tJx.T?g-£- 

U - 8 0X3{C 3 O^StSbfeo 
[0 0 6 7] 

BflcBB £ b D N A 0) «fc« £ *# fc „ 

0%?&x^;-;VTMb, TE 

a: 7 —j\*/v n n*;i/A5r^#nu y - ;i/*egfe?^ufcDN ACDitRS: 

7 -;!/?£»& £H¥/S. 

iDNAOM?: 2 0 /i 1 CD T E JCi§jS¥Lfe. 

[ 0 0 6 8] 

WifeMWL 5 1 £MV', D N A i n d III SltfBamH I X 

$J»rU 7 # n-*>f;i/m^;&Sfric «fc y dn AWr^r&^jKLfeB, y->^U- 

MC«k‘J 9 4 0 b P (O0lT^-$:tmJtXLfe„ 

iSMl-1) T'MLfcpPA3 1 D N A 0 . bug fefflEBBSjfe H i n d 
I I IfeJ:i; Bam HI 7 # n - ;!/«$[$*» tC £ ‘J D N A 0ft# £ 

&m\s. mmz4. 2 k b<owjts:[gjKL£o 

[ 0 0 6 9] 

S9 4 0 b p©Wr^TfeJ:tJ t 4. 2 k bcOEr R&^'f'f-i/ayir'y 

. 16TC, 1 6t$ia, atfeMJS&frofc. 

2 7 ffiSEiff ■ 09-3084238 


6$ 5p 8 — 24445 1 


£U >5 0 M g/ml$:^tfLB^M#t 

, 3 01C7?-Ift«*bfc. 

[0 0 7 0] 

$riffiU galUS^U'-eftSpNigtHfe. 

R^7^$ K0iI&HI8i*iftCi^S^ fe (* 2H) • 

[0 0 7 1] 

3) galU, ppa |sI^f5§^^ ~7 ^ ^ 

^*DNA^^V-^J#U S»NA^7^-i:Lt, W3110 
^©^•feffcDN A£#H?£ bTfrfjZ&illBl— CR££ro£.c 
PCRS^Tt, x# 7 -;i/tfclS^^i DN A©tfcJft&fl!t#bfc. 

[0 0 7 2] 

2 0 /i 1 ©TElC«f»Ufc. 

W^MMWL^ /t 1 DN A & B a m H I fe j: S a 1 _ I 

<t DN >^U — >II^r 

'yMCj:yi. 0 k b GQ®T>i£tHlJKb£:o 

^iSfJl _ 2) t:'${f#b£: P N T 9 D N A 0 . 5 fi g B_am,H I 

a 1 1 wmist* DNAmn^^Mv. 

|bJ#IC 4. 9 k b0fi/T , $:0 | K^fe« 

[0 0 7 3] 

*1. 0kb®*WW4. 9 4-SfflV'T 

1 6“c> 1 6 15181, jftSSSJS&frofc. 

& b , mmftmmi* £T>b’'>U>50/zg/inl£1irtJLB « 
, 3 0‘Ct—WiL/fc, 

[0 0 74] 

4f LttfeiRfeH^^= I D--i ^ K 


2 8 
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g a 1 U, p p a 7 ^ p N T 1 2 

K©KligS:«!l®*^m'ftJC«fcyfltlS[Lfc («2 0 ) . 

[0 0 7 5] 

MM&l 2. UDP-Glc <D§£M 

1 tif^UMP 34 7/pNTl 2#£, T > fcT > V > 5 0 n g / 
m 1 L B 12 5ml ®Aofe 1 Lgfy^; 7 71/fJ^ = 7 ^ 7 n ICgHS 

U 3 0TC, 22Orpm0MT'17TOtlfe. 

^««il 2 5ml $r^;i/3-X 10g/l, ^ h h U :/ h / (- 7=7 7 n 

tt*D 12g/K (fO=tl) 24 g/K KH 2 P0 4 

2. 3/1 (M«S) . K 2 HP0 4 12. 5 g/1 (jgrjg:®) , 7>t^ 

i/'J>5 0/ig/mlO»?>45iM« (pHi*I) 2. 5L0Aofe 

3 01CT'4 B#Hg, JgtC, 40TCT'3BflS. 6 0 0 rpm 
, aitt*2. 5 L/#©3fe#T?gFi6S:fTt3fc. 

[0 0 7 6] 

2 8%7> : E-77K&MV'T. ^iI©pH^7. 0{C*6^Lfc. 

5 g/l*'£>3 0 g/lg&ftlLfco 
S®#l:rflbfe 0 StMStttti&MKJ&KT- 2 0°C 
7?^ nJfgTN ffflficjJ¥aLTiV'Sri:^t6. 

n <J ^ ^ r 'J • 7>7r — 7^^7ATCC21170;f^£:, -7*;i/n — 7. 50 g 

/l, (B*53imK) 10 g/l, 

g£e*±s^) iog/i, mm 5g/i, (nh 4 ) 2 so 4 5g/i, kh 2 

P0 4 1 g/1, K 2 HP0 4 3g/l,MgS0 4 -7H 2 0 1 g/1, 

C a C 1 2 -2H 2 0 0. lg/1, F e S C > 4 • 7 HgO 10mg/l, Z 

nS0 4 • 7H 2 0 10mg/l,MnSO 4 -4~6H 2 O 20mg/l, 

L-yXf 2 0 m g / 1 , D — 1 0 m g / 1 , 

5 m g / 1 , —zi=f-ym. 5 m g/1, > 30 a 

g/1 (ION NaOHT-pH7. 2ICiI) ®M^^5iMt2 0 

mlfflAt)fe3 0 0 mliA'v77y#^H^777=i:iil. 2 8G. 220 
rpraO^t, 2 4^#Lt. 


2 9 
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l S«*«2 0 m 1 2 4 ° “ 1 ® A ° fe 2 "f'mm 

" 24W ^* 

bfc . (s *** tt 
«*«##250mlS. 10 g/l.MgS 

/i KHPO/i 1 0 g/1' ^ 2 ^ ^ 

igi) 5 g/1' KH 2 ru 4 T7 _ c o 

✓ n r^ n rl • 2Ho O 0. lg/l> FeS0 4 
O. • 7 HoO 10 ./K C a C 1 2 2 ~ Q • 

42 7 r,qO -7H,0 lOmg/F MnS ° 4 

• 7 H 9 O 2 Omg/1' ZnS 4 2 , w| m 

. 6H 0 20 mg/l (JiJtl )^' 77 -' 7 l5mg 
4 ^ 6 H 2 0 S 100 M/ 1 *** 2g/ 

, t 2 0 m g / 1 ' 

} ' c /1 f«tM) (ION NaOHtpH 

i -t; v- rt V % ' y B 1 5 m g / 1 (/jJ*k.®' 

’ 5L©Aofe5LS«*«K»a b 

7 . 5L/m inffi*ft-e 2 4Bias*s«o 

3 2 XI, 60 0 rpm> ISt-i- olj/ 

fco 

m»«®pH*a. » (*«»• » K 





IJSCT- 2 OX 

*MMP 3 4 7/pNT12»M* 40S/ . ! 

r ^-7«^TCC2inORSift 1^08/ - 

lo /l KH PO. 2 0 8/ 1- M8S0 4 -7H 2 0 5 g/l. 7 
00g/l> ^ h 2 4 0 ^-/1 +>f 

5 g /l.^B7lS(*'lWS> 21.28/ - 

s-vl/> lOnl/l« | 8®*' ?>4l ' £ ®* SOm 

S — 2l54g/l'^" v _ .--rfs 

^ (9 0 0 r pm) b, 2 1 ^-° 

10 0 7 91 ^ ^™ P H5:7. 2C*t#bfc. 

b «*,4 1 9g /l©UDP-Glc C2N.«) »** 
9g/ 

3 0 
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l,t=.o 

[0 0 8 0 ] 

mmm 3. g a 1 T, g a 1 KSr&JB-f K©3gJ* : 

galT, gal KpNT 2 

V'T£(TtCi£^£ (8 3 0) „ 

B2*J#^5 3B«©1z>;*$ftDN BE£!#^6Sa*©7>^’fe> 

XiDNA^7>fV-^MU S^DNAS^7>f7-tLt, W3 1 1 0 
#<Z)^£i{fcDN A££gM£ LTf&&fcH — ©&frt?PCR«:*Tofe. 

[0 0 8 1 ] 

P C RifcTtfc, / -;i/tfc«iSlC J: y DN A©tfc|RS:«J»Lfe. 
!DNAfti5:2 0/il OTEMlfc. 

*t 1 Srjgvv DNA&H^i H i n d III fe<fc# H i n c I I 

y dn AWr^r&^JKUfeft, s?->*y 
->II^P'y MCJ; y 2 . 0 k b <D®t# £[hIJK L 
[0 0 8 2] 

pBluescriptll SK+ DNA 0. 5 g g fciftfBgffjlS H i n d I I I fe J:# E c 

oRVe«»U TXn-x¥)Vm%,famiZj: y DN AWrtf&#l«U IM^tC3 
. o k b<z>Wifir&® iRLfe 0 

*2. 0kb®i/tfcJ:^3. Ok b©Wi^S:5>f^-'>a>^y hfcik't 
. 1 6TC. 1 6BfMS&ilgjRJSS:fTofe. 

SEiti^jRlSJRSrMV'T^J&aNMS 2 2 
U i/ U >50 ^ g/m 1 Sr^tf L B 

3 0 ic-r — 

[0 0 8 3 ] 

4t L T t fc^HC 3 o z - J: ytu&<D4*fcl©:£8£lCii£oT:7^*^ K 
SrttffiU g a IT, g a 1 FtfeS pNT 1 9 $:#fe 

O 

K©*igS:«IIS»t8MfbIC«fc ystSKLfc (8 3 0) . 
f pNT 1 9 DNA0. 5 u g £fflEgg£aji C 1 a I fe <fc # B a m H I T'-fflffT 

3 1 


a 09-3084238 
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y dn okbcD ®* 

^rfeiUJRbfeo 
[0 0 84] 

^yfs#I 1 — 1 ) ~£WML>t=. p P A C 3 1 D N A 0 . 2 fi g 1,1 

I ^ Bam H I «T«, 7# D J: >JDNA»rltM 

U HPBUC5. 5 k bCDlfttf £tsUKI-'fe= 

^2. 0kb©mi^5. 5kbOBilt5:7^y-'>H> d f'^^''' t 

1 6^, 1 6 t^pHI]-. t. 

[0 0 8 5] 

^ ® V > "C P 3 4 7 
&U >5 o 0 g/ml 

, 3 0x:t-Wi^fc» 

galT. galKRH^7^5F^pNTZ5S:»fe. 

(^30) o 

[0 0 8 6] 

HJ6094. UDP-Gal©4i 

3 4 7/pNT 1 2ifc<ttfi»J3tffc^il 

MP34 7 / pNT2 5t^^J2 

■f 51 h7b'nllbl:\ !&£#??* UTfflV'S Z1 hft'7: '^£> = 

[0 0 8 7] 

*PI«©#i£lC «fc U , nn/^fV^A- T>^-T>f^^ATCC21 

170tfc<7)M& t fc = 

^giM P347/pNT12 fcfcMS# 2 5 g / 1 , P 3 4 7 / P 

NT2 5#««» 5 0 g / 1. a U^^U^-T>^r^ATCC21 

170«M# 150g/l, ^>3-7 80g/l, ^7^-^ 20g 

/1,KH 2 P0 4 1 5 g/l< MgS0 4 -7H 2 0 5 g/K 7^f 

;ygjg 5g/l, tD'y h8 (# 0 ^ Z>^) 10. 6g/k t'f'. 2 


3 2 


0 9-3084238 
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15 4 g/1 tDte&BLfcffiL 30ml$r200ml^tT— jj — iCAtU 

'V * • (9 0 0 r p m) U 2 2 B$ffl 

[0 0 8 8 ] 

jRJ®*, 4 N N a O H 5:M V'T, p H 7 . 2*CiftJfU &glCj£ 

CT, JOl/n-A, KH 2 P0 4 ^ftbfc„ 

SSjRJEKJ: y, iRJS«tfUC 1 7. 2g/l®UDP-Ga 1 (2Naig) A'f 

[0 0 8 9] 

ISifeM 5 . g ImU, ppa, p g m, a c k A, pta, g 1 mM58^^7 7, 
^ K £ 0 iafdc 

1 ) g 1 m(J, p p a 


XiDNA ^^ fT - 


•^DNAiy^^V-Jllt. W3 11 


o wmdn a zmmt LrwMt m — -e pcr o 

[0 0 9 0] 

PCRM, x* y «k y DN A©«fc|RS:flSt^Ufc. 


SDNA^5: 2 0 ^ 1 OTE izmMLf-, 

mmmm 5 At 1 £J§V\ DN AfrfflPBggjt H i n d I I I fi mam H I T* 
7 A* n - X i y D N A »i/t 5: b , 

3f'j/Mc«fcyi. 4 k bc7)0fr#&HIi|XL£„ 

[0 0 9 1] 

^Ml-l) T'MlfepPA3 1 D N A 0 . 5 v g Zmm&mH±n_d 

I I IfeJ:# Bam HI -gqjiffrgU 7 # □ - A 4* ll/m^cSfrfC <fc »J D N A £ 
MU l^*£lC4. 2 k bC7)i$Ttf£@ lRUfe = 

gl. 4kb©^j3J:y4. 2kb©^&7^^-i/3>^r7 
, 1 6TU 1 6M, it*gjE/SS:fTofc. 

[0 0 9 2] 

SaLilgiSJSSE&Mt'T^lBBlMP 3 4 7^$rftJxR(Z)^(2)^SU^oT^Se 


09-3084238 


#¥ 8-244451 


y tf '> y > 5 0 n g/m 1 fc-g-fr L B 
, 3 0 iCT'-Bfe^#Lfe o 

4fLT$feTOi#0nn--J: =; K 

SrtttfiU g lmU^^7X^ Ft'^^pNTl 0$:#^,, 

[ 0093 ] ( 

K©#ig5:ffcfPg^^f=H[:[C J: ‘JfiligLfc (i4 0) „ 
ilMl- 3 ) T®f LfepNTl 2 D N A 0 . 5 n g &MIiiB_amH 
I fe<fc tES_a 1 I T^fn-X^;i/®^,^c|&(c t fc y DN a ®t>t- $r^JSI u 

' 0 k b <£># 1 # £ 0 ] &Lfe„ 

±IBpNT 1 0 DNA 0 . 2 H g am HIfej:tf Sa 1 IT 

T^fO-X^m^CScKtciyDNAWf^&^IIIL, !«JC 5 . 3 kb 

(omK&mi RLfc 0 

[0 0 9 4 ] 

Ml. OkbOi/tfe^S. 

* 16 -c, iem iiJg^is&fTofeo 

SIL, & 7 > tT i/ U > 5 0 n g/m 1 &^tiL B 

> 3 orp-w*bt„ 

[0 0 9 5 ] 

£WLT££7£RiEg!fttf):2n j; y T :/v* $ F 

glmU, P P Kt'SSpNT 1 4 $:#t„ 

^ F©« 3 g£:fHI&a^MffctC J: yfltfgLfe (i 4 @) e 
[0 0 9 6 ] 

2) P g ^ F©iifi£ 

ae^J#-^ 9 |H*©-fe>x«DN A^^>rv-i:, i#rj#-ti oia*( 7 )T>^--iz 

>X^DNA'/ 7 'fV-$:-^^;bt 0 M'rEJcD N A £ ~f : y <i v — £ LT, W 3 1 
1 0 ^CO^-fe^D N A £ L, Tlai^ £ |Hf — CD^f^T' PCR&ffot. 

PCRUTft, xdf y y, DN Lfe = 

[0 0 9 7 ] 


3 4 


09-3084238 
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WiVlWL £ 2 0 n 1 (D T E L 

u 1 V^, DNA&MRijUCUI fecfc^ B a m H I T^JWrlfe 

, r3tfn-^y^«5tac»lC«k»JDNAWT^-S:^|jtL» ratKlCl. 7kb« 
^EiRLfcc 

UMl-l) t®#bfepPAC3 1 D N A 0 . 5 ft g frfflPgBj^ C 1 a 
I fcJ:# B a m H I *e^JWT«&, T #□ - X ^;i/«^ac»iC £ V D N A($rtf £#& 
L, |^«tC5. 5 k b<Z)|$T£r$:lIIlKl,£ 0 
[0 0 9 8 ] 

mi. 7 k «fctf5. 5kb0^&7^^-'>a>^'^$:ffil't 

, 1 6TC, aLJBS/SSrtrofc. 

SaiKiEJSSiSrfllV'T^lBSMP 3 4 7 
&U > 5 0 At g/ml &-£tf L 

, 3 OTC-r — Bfeig^Lfeo 
[0 0 9 9] 

£WLT^fc^K^$l#©=3a— -<fc »J fyj$<D^^<D;£&{Ct£oT $ K 

£ft&tf}U pgmM^7X5Kt'feSpNT2 4$:#fe 0 

KCDttigSrlRIIS^UimfliKlJ: UfltSbfc (*5g) Q 

[0100] 

3) 

mpm^i lmmo-tyjsMDNA-j^j'^-t. mm^i2mm<Dry^ 

t>^iDNA^7>f7-^lSLfe. S^DNA5:^7>f7-i:lt ( W 3 
1 1 0^<Z)^fe#DN A LTtuizEhlsI — ©^fttPCR^fe. 

PCRiHfm J -;i/tfcJKi£lC «fc *J, DNA©tfcJg&«tf9Lfc. 
[0101] 

2 0 m 1 OTE ICigjgLfc. 

mmmm 5 *i 1 feffllA, DN Afrfgmgpjjj H in d I I I fei:# B a m H I 7? 
7#n-*^;bS*^S&lCj:»J DNABtJi £#*IU 
Jf7 hCi'J 1. 4 k b [IJHXL£ 0 

mfeftll-l) t'®#lfcpPA3 1 D N A 0 . 5 (i g fefflRBiMl H i n 

3 5 


HiiE#¥0 9-3084238 
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dill a m H I 7#D -:*>7;i/®^fcg&&C<fc V DN A!0T# 

£#JltU TOIC4. 2 k btf>Bfttf£[giKL;k„ 

[0 10 2] 

»1. 4kb0TOJ:^4. 2kb0Br^^7^^-^3>^')/h$:M^T 
» 16t:, 16m 3i*giEJ&&*fofc. 

S*ll&Rj£«£fflV'T:*;®SMP 3 4 
&U y5 0 fi g/m 1 L B 

. 3 OTCt?- Bfeig£lL£o 
[0 10 3] 

SrfftffiU glmMM^7^n*T'fe-5pNT2 9 (jg 6 0) £#£,, 

F<Dm&$:MI8#mffiitlzJ:Vmis£. 

m PNT29 D N A 0 . 5 a g 1 a Ife^ Bam HI -pqjWT 

Ttfn-XSfJlsmMfam(ZJ: y DN Agrtf£#0U EPBNC1. 4kb®| 
^^SlRLfee 
[0104] 

^Ml-1) T?»flLfepPAC3 1 D N A 0. 2 n g £fafPK^ilC 1 
a_I SilfBamH I T^JWrgL 7# □ - * $*;!/*&»» JC «fc U D N Al^rtf 
JKU l^«tC5. 5 k b<Z)|$rtf 

Sil. 4kb0i^ < tt>'5. 5 k btfJWftf Sr^^-S/a h SrMV'T 

. 1 6"C, 1 6 m 
[0105] 

sa»t$:M^T^iiMP3 4 i 

#!U StJgSME&ffc & 7 > fcT £/ 1> >50/i g/m 1 &-£t?L BSfc35igife£0;ftffe 
. 3 0TCt-tt«*Lfe. 

4fLT^fcfS^©nn-- «fc y 7“^;* * K 

SrttfflU glmMM^7^5KT?*5pNT3 l^fc. 

K©«aiS:MIS#3g?gftlc j: »jfl|0Lfc (®6 0) 0 

[ 0106 ] 


3 6 
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4) a c k A, p t KODiltfiJc 

a c k A, p t a N Aifr § 1 7 7 - i/'f 

&&E9C9 (4 0 5) QIAGEN Lambda Kit (QI 

AGEN*±§S[) CJ:»JDNAS:WI|bfe. 

^e>tifeDN Azmmmm s P h i^j:r; sma i rxu-xjf/i 

»;DNA|fftf«:#mu V-yt V-yn^r"j Mcj: U 5. lkb 

(DmK*mn5LLfc 0 

[ 0107 ] 

pPACl D N A 0 . 5 nz p h I fc<fc# N r u I 

T^fn-^^m^»»lcj:»;DNAWr^rS:^*IL, H«IC4. 9kbO«r/t5: 
EU&Lfc. 

S5. 1 k 4. 9 k b©Brtf £^-f>F-'>3>3r'y hfcMb'T 

, 16t, 1 6l$|SU 

[0 10 8 ] 

SEiiJltiSJCSSI&ffiV'T^KSMP 3 4 7 ft 
&U >50 /i g/m 1 L 

, 3 0101-1^11^ 

3HfLT£tzJ&m&mfc(Dnn-- J: ^ K 

SrfftaiU ackA. p t a»7XU'T'^ P NT2 6 (f 7@) 

o 

j: vmmLtz, 

[ 0109 ] 

HjfeiH 6. UDP-GlcNAc (D&M 

MfcW 5 P 3 4 7/pNT14^ MP 3 4 7/pNT24j* 

. MP 3 4 7/pNT311 MP 3 4 7/pNT2 6||5: HftsM 2 £ ft ft® 

*&T-igilU #e>4xfc#^©m*44jS:ai^«IL, mmm 

mti&mizfovT- 2 o°cT^#-r^>^i:*'«rigTG teJ8taic#atLTjgv'5r. 

[ 0110 ] 


3 7 


09-3084238 


8 — 2444 5 1 


*»„ 2 * *' * ' J *' fc - ' 7 ^ 7 ' * "^‘ TCC21 

170#©««#S*»l-'fc- 25 g/l. MP 3 4 7/PNT2 

***MP3 4 7/pNn 25 g/l. MP 

4<*ffif8tt 2 5 8/ 1- MP34 I / V 

3 4 7/PNT3 1SSS# 25g/l. pr 

MAT cc 2 ino#saa 1 5 0 8/ 1. y;U3 “ x 8 ; 7H 

/i KH PO/i 1 5 g/l< MgSO^ 

2 0 g/1' KH 2 ru 4 

o is/ ® ^/'•-^*“ ,ws,i °- ; 

/l. <3***> 6 - ‘ , 

s 2 1 5 4 8/1®®®* 1645 ®® 30 ” 1 * 20 ” 

- ------ (a 0 0 

rpm) b. 1 OHfflSIRJS&tf 0 ^ 0 

101111 m _ »isriitmpH7. 2C#»1. 

S6# , 4N N.OHMOt, SS6«®PH 

I-T W3-51. KH 2 P0 4 Sttl^- 

L/T> _ a /i (nlIDP-Gl cNAc (2Nafe) 

tf£j£bfc. 

[ 0 1 1 2 ] . 

„ i >.,i VX7X7 — iZ COiUH&i 
***!7. e 1. 3-*^ t "- / ' 

^ KpAMoERSAWl 

t©B^*eSS:3-l'' L ' T ''' S> * fe ^ ' 8 

(«W¥6-181759) T-»e««bfc/v;WlK.JM 1# 

40- iTPSGF««30mlU5 X 

K) 5:0. 5mg/ml^RP 3 

l0^cells/nili:^^ 1:iSl ' C °2 ^ 

7 °C , 8 0 Lf-o 

CT - 8 0-CT*«#SI«-Sfc‘J' 

3 8 


&!£$#¥ 0 9-3084238 


# 8 — 244451 


mj o. 1 %jcfc 

S J:e>lcasinLfc|fe, I g Gt77n-^ (77 

& 5 0 At 1 Sfeto U 

[0114] 

y 8 1,3-#^* h'>;i/h7>X7x5-tfffi^bfe I 

g Gt77 n-X&EJJ&L. RPMI640- ITPSG FJgifi 1 m 1 T' 3 Elgt 
ii gGt7?o-7$:j3i,3-^77 
t. 

[0115] 

8 . 5 7 h-N-r 

^ 7 h - N -%ir^r b^Hr — T. i^rv 7 77 it — K • 77^f777fAXa!? 
) J; U [Agric. Biol. Che«. , 54, 2169(1990)] lC{$oT7<; 

try S7>lCi: yMibfet. 1 0 0 mu n i t (Z>8 -i3^7 f (£ 

ft^XKM±SS) Sria;LT3 7TC7?1 6^|ffl J RjSS-&. #587^*8©:# 9 * h - X 

[0116] 

SjRjcbss:, 5#isi, i ooGt-Mb, e-n 1 ?# v*s#—etr&f£-z-&t=. 

o 

MR1S1CJ; y^^nfeGlcNAc^ l-3Gal 8 l-4Glc£^-g.$tf(iffIgtis£ LTfflV't 

o 

0. 5mM, il^|77Kf!Lt I gG777U-7^ 
81, 3 h ZsJl b^>77^^-iz 0. 5U, »j4 7®^bfeU 

D P-G a 1 Sr-g-tfiRjSIS6 ft 1 (5mM), Tris-HCl (pH7. 9) 
10 0 mM, M n C 1 2 lOmM, 8 - ^ )bti -? b tl # J - )V 2mM^ 
6/i 1 3 2Gf 6 5HISMb, MJ££4 to7co 

[0117] 

jR/SIST#, WtKfcmzWfc2ftf-£.J&QBZ:T ia^fttHPLC^MV'TSi 

Vito 

: TSKgel 0DS-80TMXJ^A(4.6 bbx30cb,TOSOH^±|^) 

3 9 
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mm 


; o. 0 ( p H 4 . 0) 

: 5 0 °C 

: lml/min 


(i*3 2 0n 


m, 0 0 nm) « 




[0 118] 

&f8.qs<Dm&&7 - J yyl!i 

nfes ®®©sm*ia*tt®+ iit,CJ:yeofe ’ _ _ 

«K* K *.J. o. 1 7 mM ( o . ,^/D.WM-rM-* 


[0 119] 


ro i 2 o] 


>J7 1/^“^ S*§5 

JR W IC»4S <fc < 3BBS-2 ^ 5 - 


* 

< 


4 0 
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[BE#l3t] 

WMtt : 1 

SETUPS : 31 

mm om : 

htfn : -2MR 
BB#I©«SI : -a-^DNA 

BE#J 

GGAGAAAGCT TATGGCTGCC ATTAATACGA A 31 

[0121] 

BE#]#^ : 2 

: 30 

BE^JCOM : gtfig 
htfa 

BE#I<Z>MI : flS<Z>«Bfc, -£f£DNA 
BE^J 

AACACGGATC CGGATGTTAC TTCTTAATGC 30 

[0122] 

B E#I#-5 : 3 
BB?'J<0;g£ : 28 

BE^iCOM : mm 

htfn v- : 

BE#J (Dmm : I^J&DNA 

BE?(J 

ATGGAGGATC CTGCTCTGTA TACCGTCT 28 

[0123] 

BE#J#-£ : 4 

SE^JCOS^ : 20 

be^jcom : mm 

h^fu V- : —j^m. 

4 1 
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nfifcDNA 

TGCTGGTCGA CCTGCGCTTG 
[0 12 4 ] 

: 5 

02 ^ 110 *$ : 31 

: Stl* 

h#D 'I/- : — 

®J#I©8&S : ffi©t£6£. -nfi^DNA 

AAGGAAAGCT TATGACGCAA TTTAATCCCG T 
[0 12 5 ] 

: 6 

bj#i©s 3 *• 20 
B!#I©M : SSft 
h d\d y — : 

: 'r^DNA 

ee^ij 

GCAAAGTTAA CAGTCGGTAC 
[0 12 6 ] 

K#l#-£ : 7 

ie^lJ©^:S : 31 

gg^ij (DWM •• ft - o^dna 
BH^’J 

TCAGGAAGCT TATGTTGAAT AATGCTATGA G 
[ 0127 ] 

: 8 
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: 27 

mn<D§s . : » 

hd<n i/- : — 2fs:^ 

-a-J&DNA 

SH^'J 

TCTCCGGATC CCATGTGACC GGGTTAG 27 

[0 12 8 ] 

: 9 
: 28 

gE#j<z>§? : mm 

bJlin*?- : 

: f &(Z>mm* -r^DNA 

SH?!I 

TCTAAATCGA TGCAGACAAA GGACAAAG 28 

[0 1 2 9 ] 

: 10 

IBflKBSS : 27 

BE#I<BS? : 
biiiU v- : -*#& 

: mcvmm. £-/&dna 

BB#I 

TTGCAGGATC CTCGTAGGCC TGATAAG 27 

[01 30 ] 

BB#I## : 11 

BB*I0>*S : 27 

h zKd i/— : — 

: i&<Dmm* -nfi^DNA 


4 3 
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AAACAAAGCT TATGAGTAAT CGTAAAT 
[0131] 

: 12 
: 26 

FtKd V— : 

B2#l©as : ^-^DNA 

ACAGCGGATC CGATGTGTTC GCTGAG 26 

[ 0 ®tf)fglp-&ift^] 

[ 01 ] 

0 1 F P P A 3 1 j3J:[fpPAC3 1 CD^^X^^Tirf* „ 

[ 02 ] 

02Kg a 1 U, p p a 7 7 ^ FpNT9fc«fctfpNTl 2 C0]^ 

^cXfi^r^X 

[03] 

0 3 li g a 1 T\ gal 7 * 5. KpNT 2 

o 

[04] 

@4(ig 1 mU, p p a 7 7*^. F P N T 1 4 CDifrfifcX^I 5:/J>Xo 

[05] 

0 5 lip g KpNT2 4 0Mli^t. 

[06] 

06lig 1 Fp NT 3 1 

[07] 

0 7 li a c k A, pta ^ F P N T 2 6 (Z)iiifi5tX^i 
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